Fluctuant and progressive hearing impairment in a patient with a wide vestibuiar aqueduct has been called the 'large vestibuiar aqueduct syndrome'. Recently reports of magnetic resonance imaging (MRI) studies describe enlargement of the endolymphatic sac and duct in patients shown to have large vestibuiar aqueducts by computed tomography (CT). A patient with progressive deafness was shown to have borderline or slightly enlarged vestibuiar aqueducts by re-formatted sagittal CT. However, MRI in axial and sagittal planes gave a more satisfactory demonstration of both aqueduct and endolymphatic sac enlargement.
Introduction
In 1791, Carlo Mondini of Bologna dissected the temporal bones of a boy born deaf and described, with clear illustrations, the cochlear deformity of one turn and a distal sac, which is now called the 'Mondini deformity' (Mondini, 1791) . In addition, there was also a very large vestibuiar aqueduct 16 mm wide and an enormous endolymphatic sac which Mondini opened.
The first histological section of the temporal bones of a case of Pendred syndrome (Hvidberg-Hansen and BalslevJorgensen, 1986 ), also showed a large vestibuiar aqueduct and endolymphatic sac, as well as a Mondini cochlear deformity. Subsequently, imaging has demonstrated the presence of large vestibuiar aqueducts in patients with hearing impairment; the first description being by Valvassori and Clemis (1978) who defined the large vestibuiar aqueduct as being more than 1.5 mm in diameter in the mid-portion of the descending limb of the vestibuiar aqueduct. They used the term 'vestibuiar aqueduct syndrome' to describe the characteristic associated clinical features of progressive/fluctuant sensorineural hearing loss often secondary to minor head trauma. Subsequently, the ease with which an LVA can be demonstrated by axial CT has meant that a plethora of accounts of large vestibuiar aqueduct based on CT has been published, such as those of Emmett (1985) and Levenson et al. (1989) . Recently, significant advances in MRI have meant that it is now possible with the latest thin section high resolution techniques to demonstrate the fluid-filled endolymphatic sac and duct.
Moreover it would seem that enlargement of the vestibular aqueduct does not have any sort of constant relation to an enlarged endolymphatic duct and sac. In one series, three cases (five inner ears) with enlarged bony vestibular aqueducts on CT showed no evidence of endolymphatic duct or sac enlargement on MRI. MRI alone identified a single case of mild cochlear anomaly in conjunction with an enlarged endolymphatic duct and sac (Harnsberger et al., 1995) . Another case report showed massive endolymphatic sacs on an MR study (Reussner et al., 1995) . However, the first report of large endolymphatic sacs shown by MRI as well as large vestibular aqueducts demonstrated by CT seems to have been by Hirsch et al. (1992) . This was in a patient with all the clinical features of large vestibular aqueduct syndrome.
Case report
A 35-year-old woman was initially diagnosed as having bilateral severe symmetrical sensorineural hearing loss at the age of three years, thought to be of genetic but progressive origin as her early speech development was normal, but then deteriorated. There was no family history of hearing loss. Initially, she had no symptoms of dizziness/ imbalance but then in the last two years has noted dizziness exacerbated by head movements and changes in posture and deterioration in her hearing. Pure tone audiogram at the time of referral showed deterioration in her hearing bilaterally in comparison with her childhood audiograms. She now has profound bilateral hearing loss. She had no dysmorphic features and no goitre. Clinical vestibular testing was normal although electro-oculography showed second degree right-sided spontaneous nystagmus in the dark and a right directional preponderance on impulsive rotation. A bithermal caloric test did not show a significant abnormality, but the overall conclusion is that she has normal central vestibular function but mild right peripheral dysfunction. In view of the association of widened vestibular aqueducts in Pendred's (1896) syndrome, a thyroid function test and a perchlorate discharge test were performed despite the absence of a palpable goitre. The thyroid function test was normal and a thyroid antibody screen was negative. A perchlorate discharge of 10 per cent (upper limit of normal) was obtained thus making a diagnosis of Pendred's syndrome unlikely. In addition, branchio-oto-renal syndrome (Chen et al., 1995) has also been reported to be associated with a wide vestibular aqueduct and cochlear hypoplasia, but this diagnosis is also unlikely in view of the absence of pits, pinna anomalies or branchial clefts or fistulae.
CT of the skull base in the axial plane with sections 1 mm thick showed a probable slight deficiency of the distal part of the interscalar septum of the cochlea on both sides (Mondini deformity). There also seemed to be a wide vestibular aqueduct on both sides although reformatted sections in the plane of the vestibular aqueduct slightly off sagittal showed measurements of 1.5 mm in the midportion of the descending limb on the right (i.e. within normal limits) but 2.5 mm on the left (Figure 1) . A thin 0.7 mm section MRI study using a turbo spin echo regime was then used to confirm the Mondini cochlea and large vestibular aqueduct deformities. This examination showed large endolymphatic sacs and ducts on both sides, the left sac being larger than the right (Figure 2 ).
Discussion
The large vestibular aqueduct syndrome is now a well recognized condition of progressive and fluctuant hearing loss associated with an enlarged aqueduct. This was shown initially by polytomography and subsequently by CT although the necessity of obtaining sections in the sagittal plane to enable measurement of the mid-portion of the descending limb is a disadvantage of this examination. Only recently have advances in MRI made it possible to assess the bone detail of the vestibular aqueduct almost as well as by CT but much more to the point it is now possible to demonstrate clearly the soft tissue structures within the vestibular aqueduct; namely the endolymphatic sac and duct. The normal endolymphatic duct and sac, however, is of such small calibre that usually it cannot be seen or measured, as in 25 per cent of the normal control inner ears in Harnsberger's series (Harnsberger et ai, 1995) . Although a large endolymphatic sac and duct shown by MRI is usually associated with an enlarged vestibular aqueduct shown on CT, this is not always the case and the present reported case seems entirely similar to that shown in Figure 3 of Harnsberger's report. These cases with bilateral sensorineural hearing loss were associated with enlarged endolymphatic sacs shown by MRI. As the CT revealed only a unilaterally enlarged vestibular aqueduct we would agree that MRI appears to show a truer picture of the 'vestibular aqueduct syndrome'. Although CT will probably continue as the initial imaging investigation for the assessment of the deaf infant or child because of the overall portrayal of middle and inner ear bony abnormalities, nevertheless there would seem a strong case for using MRI initially for those patients where the loss is definitely sensorineural and especially those with characteristic fluctuant and progressive features occurring in the 'vestibular aqueduct syndrome'. The endolymphatic sac and duct are demonstrated best in the sagittal plane.
